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mm i j ^or< tt, AWc«i**t«»at 

mvvmvmsL±.m%<7)®.mzm i x , so t*t 

a. 

< i ie«<7)SQi*a 0 io 

tm% 3 i x?«tw« xvmmmmvmz . 

ajS*4«3ST*ftlW!?l4EttOlB6*!fc. 
[■1**6 J 4 7 h#3W*, ffi«*?fc <fco 

^nmrnmimw^xmrnm^mn^ 
mm 1 0 ] maws-xim v? xx 7 h 

Tit 5 11*1 7 n L 9 *h vf iuwci£««»i* jfc . 

[11*51 1 3 4 y^'x 7 ftl*^^- 

Ki^xmmmmtettfflmkmi ix 
viftZitzttx-hmmi omnwkm. 
imm 123 >x 7 wm^z jt 

1 3 ] i t . £it7a**!n-£8«* 

[If*Jgl4 3 X?tt^alW*J:9*t1fffllaH 50 



Sr. mtmmmmxmmmzioxum 

imm 1 6 ] mm^mi 4 y* 7 hta 
x-n mxm 3*1*1 1 5M*iK^igttffl&t)j 

mm 17] 4y?*Jxv 
tJ:-»T»«rttSya«:i»5Sti:TKJS«fc«»fc IX 

[ffi&S l 83 4 y ? y'x 7 h*M<. 
•5TJ8«fr«a*t LTlH;aj$^S^t'$>?,||*Jll 6 

l»lUTBIS*i* 2-?«03IH : lffi*»4>***-f t85«i3 

^m&mm&mr^xmmm^mm 
nmthzm. zti^mmmioxmix 
VfMtthin. m^m&sixtct rr u- 

x?izmmftixm&2it&xu£iiix%zm 
i mm 2 o 3 mffi^cons i o 

JI5:/|n§ < «ttr£»3c« 1 9£it®l!&#&. 

tm$92 1 3 ttwttsximwmmiowM 

4M3RJJI1 94feli2 0Ka^)|(JS*tt. 

CH*JI2 2 3 «8«<0«-4lSSr^ >-7^'x 7 h^SSC 
Tit o If $Q 1 9=flrV^L2 1«V vflhsWcCfcOSil* 
ft. 

2 3 3 A y 9 vx 7 jRi*/^- 

tta!5***3frC*4|||*3B2 2£8<0«t^. 
[ If3c5 243 ^?y*i-^ JEt*?fc i 
■stsat-aai: U-CttfflS*4*3W*4J«*JB2 2 

Kn$iR2 5 3 'J?i< b t>. AK7cX«:*lrt£jffif» 

|6JtTiea$fiS 2oo*?TO**4>$:4* : F«B*fe 

tat*»&*t* 7 x -*ru- h fc tttEtiWrts 

8. JWLt^l»B^(i)^SoS!jt*a. 
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imm 2 6 ] s&mttnmx n mmaam 

imm 9 ] a yfitx 7 hM*!. ax***- 
[is*3S3 1 ] mmtc^iewttiMzmv 

[i&£JjB 2 ] 1 2<0^1**i*»CiB« 

3 3 3 m>H 1 3 > L 1 8 cov ^f*i*H:i£ 

[0001] 
[0002] 

[ftfcoftffi] ft*, ^iktfiappt LTJ»«?»fc& 
mmm^m^mux^, wwsxtm&t 

[00 0 3] FEmmtlXU. Dyke&<0?8& (W. 
P. Dyke and W. W. Dolan, "Field emission", Advance 

in Electron Physics. 8, 89(1956)) HUfltOiO. S 
pindtOf8£ (C. A. Spindt. "Physical Properties of 

thin-film field emission cathodes with molybdeniu 
■ cones", J. Appl. Phys., 47 , 5248(1976)) ClESfl 

[0004] MI mm<mt l/Ctt, Meadc7)$8& ( C. 
A. Mead, "The tunnel -emission amplifier", J. Appl. 
Phys., 32, 646(1961)) CS«0 WW 

[0005] mmmTfomrmnrnt ltml 

xijyyy<7)fg£ (M. I. Elinson.Radio Eng. Electro 
n Phys., 10(1965)) fclSS^t mtfhh. 

[0006] mmm+mmu. weit\s.m 



[0007] laaOTgaSttPttSMePi: lT(i. tt 
tew »j y y v ofRSttElto s n o 2 9 ^ t 

AuSKti^>tO (G. Dittmer. Thin Solid Fil 
is, 9, 317(1972)) . I mOs/SnOjSHBCUi 
O (M. Hartwell and C. G. Fonstad, IEEE Trans. ED 
Conf., 519(1975)) . 1j-&VW&Zlh 

X3E. JR2 6*. 225(1 983) ) & 

10 transfix v*. 

[0008] »:*i4.<o«ii!eiH[«^ftttj*^w*i!tt 

frfffflMtk iXMftM^-Wzil- (Hartwell ) <7)3S 
**>«Mt£EI 1 4 t*T. HHfcfcHT . 1 llfflET* 
6. 4liSmt?W, HS»ft^)/^->fc^^^ 

LttO. 5-lmm. W U0. 1 mmTl£5t£iiT ^ 

[ooo93ft*. Mmmfcrnsmftmiz 

fc^Ttt. «^fttfi*ff«r3«ffcaWtt«llll4.ti ! 'fta 

- 5 >/t <ift£0$W&K4 affilttEfttE* 5 

Wi#*fc>5>->< 0 LfcJWEflitf 1 V/$HS**EP 

£ fc h . £fc , 5 liTOttftR 

[0010] liB^aSfe^^ttaj^Ji. m& 

mx'mt>mx'&z>z\tfrt>. ±mizbt^x$> 
mn+zmimx-zimmi. tc-c. 

40 fl*. 

[ 0 0 1 1 } ± fc. *tt«At i 0*a«2 - 5 6 8 2 

a^^^^^t^&^ftai^^fli^^ai 5 

ISR-f. HHtfc^T. KiSK. 2iJ«t^3{i* : Ft 
S. 4»tttifSI. 5lil^Ma!-CJ)S. KOt^ft 

ffiR 1 (c-«W<r«ffll»tt«. 7 * h y V ^9 7 < R 

lttJSia4 (i-H-ltMffiffi^t: 1 o xmt I . ^«fifc. 

jH t «a2 • 3iz%s.imnmmmtztizx 

50 -iT. l^ftJtJSiSS-^tS. 
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x o%mmwmm%?ntii$?$:mt mm mm.t ltii. jEtt^mt'i y^x v 

tmt. *my°v±*t:±ttz>mtzi&tcif>. m mm*.. $x*>^-iz£'>xmmz%m-mz 

[0013] "tw-CWMB^iaWi. fiJ&oiiiM&liffi [ 0 0 2 l ] ttz, *?«ffi2i$ Xlf 3%£>Wzmti 

[00 14] Jh&. 

[ISIi$r»^tl>^^S3±ieSW^fiEt^< : 5: [0 0 2 2] 1«U t Ltii. WktiJx. Naf<o? 

&wMmm&mtz&&t&m%mmBi$it?> i o o 2 3 3 **ts 2*$ it* 3 . *tttjut4 *>tro 

IS. &4t^§^tt8!K£fl^gHToT^Pife iUtt. Pd. Pt. Ru. Ag, Au. Ti. I 

mm&t&Xm%lZfcZ>Wrmmn%&i 20 n.Cu.Cr.Pe.Zn.Sn.Ta.W.Pbf 

j£. ZblZ*W¥1klb1lft£3Hte£Wk1BB&th f)£g. PdO. Sn0 2 . InzOa. PbO. SbzO 
*?**K*>l8tAifc. S&fc-ffltfpaaSftfcJav* Hf Bi. ZrB 2 . La Be. C e Bs. 

VF*. «*^*/U*JjrtflHIUBJa!BC)IBW5?at« YB4 . GdBi^SJim Ti C. ZrC, Hf C. 

TaC, S i C, WCf^fb^s Ti N. ZrN. H 

[ 0 0 1 5 ] zti (y^mcnm^tmzti wca . f n$*>jbmhil s i , g e t)WN»*. it -#y%tf 

[0024] *?tfitt2 • 3WiaHLtt, RBAHR 

l*D«fcJ:tfiKi«Rk: J:r>TM9Pt&. 2r#Si L< , TOKfrtW"* ItWJMt: 
3) jSflWXt^-lSSr'f ^^'x7h**ClT^\ f 30 #4LV* : FllSBBIIBIi»WAHS/xni'C**. 
*W xx 7 LTIi&X^/^-KJ: -,T* [0025] t?lMffi*^»tt?&£*W£ll(4 

*5W»E»iF(CJ:-jTJS«*«»t LTttfttStfW fcWtiiPWWWiIJi L< . *f»J»i, 2 

at 1-4. vifiizkimtiv. ■ if^mm£r/r*m?>M%7*-$>73im 

[0016] s^c*jMBn. immizii-yxm. £i->xmsBMztiiifi. mi<imA-mk 

stavf-vam^ ??fl£ftu tm m^iv x\ wc#sL<ai oa-so oat*4. *<oi/- 

&£tffitt£££S*ttflt?*. hfiiltffli, 1 0'M 0Tfl/D?*4. 

[00173 [0026] fcfc. i i-Cifi^SttttflRfctt, ^StO 

[ffffl] WT, Hifitffl^T.JWHHS'BllfcKBJil-*. ^S^«^L^SST*0 . f^fiSifflflljifc LT. tttt 

[0 0 1 8] HUi. *»H««iifaeWT»aj*F 40 T3^«K^»E«Lt«B«>*'Srfe1'. »?*>"5v^ 

<7)l»illWI*^tBK'*0, H2l4H"i«*F^*« fcl!»*4v>tt*Sf , )-&-jfc«« (*ttt*tr) 

HJJCiJ: 4WB»i6^)|*JFtBITA4 . t&LTfc . WfcHtfmt* ftAHRfA . t« L < 

[00 l 9] Hl*}J:lf2fciJV^T, lttSg. 2fci 111 0A-200AT**. 

t/3|JMtt ^TSfWfJMU *J 9 .4 [0027] t?fttfig 5 IS^tt?Hg4 W-SWCJBrt 

umiiiit. 5i«^»ai*. 6ii»ffft4i». 7 snfcwsa^iaTfco. a«7*-5 >7mz£<o 

too20] i w?fflv^h*»»tf4ies6<*>ji«cH «tttRfi7»irt«c; fc zmmmLWim 

twfizhtt. mmmB&LX'* hmmx-bm mm* $mthm<r>>j?% < t i>-&vma! 

ggJS^lHt-$iJffll*'*5rggT'*>oa+n ggg 50 ?S$4<i. «JWiJ:tfliatft^**frt6; t (,**. 
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[00 28] 17ftaj&5tt. *tttfflR4*6tfcS K2K«1WI«Tt:I^tlWMB»$ii-*^J:^. i 

7tffi*f 2 • 3tfmZtiX%Z>%?£®%7 tz, $t>£&\&£&mffi5.TX\ 8 O'C- 1 5 0"C 

1H7 t-s m%mt2 • 3 ntzTHq^x [ 0 0 3 7 ] aa. m^y *- 5 y^nB. attflasa 

iSi 0 jMMtW «ttt9R4 Sr^i5rWii««, £JB l£3S£tJ: "JKuKSSiJi. Witftt l 0-« Oho 

I'jtiCtClot, *7*i*I 

)\/mmti^fe<?y^Jvix*mmiz.fmti%& 10 [oo38]05ii, ^7»ajfttt£$ijgti»£#>i7)ii 

(04 < a) ) fc , ^^WE«t«BnS*5f*«6«E SS«HaolRllS«J«iaT 1 fc&. H5fcJ3^r, 8 1 ii 

>WX*9>J)II***6 (04 (b) ) fc*«*i. *?fc***EVf$8iairt*fcftW«i. 8 0li£7 

>W**»a*t-JgtEl: (04(a)) t;o ^&#2 • 3RSI<0$lttiSI84 *aft.&S?ta I f * 

wckw*. mtiKtoMtm. 84ttfH t ^p*ai«j;9ft 

[00 30] 04 (a) IZt3liZT\i5±VTM%m iKSftiJjtUJtaieiSsei-ifci^Ty-F**, 

a^MaBfc'WxlBKT* 1 !). Tit l 0 8 3li77-K®S8 4KtE£mflirf££*V>iSE£ 

5 'Jfc\ T2£ 1 0 jufK 10 0 5 L EfcftO «, 8 2ii£7<D£?;feaig|5J: 9 IMS 3*1***18 I 

**tt.(a«7t-Sy^»t-^«EE)ttaiBfi» et«gtftfcfttfj«8Bf. 8 5ttA2£iI. 8 6tt# 

K. BUtf 1 x 1 O" 5 T o r r gflEOKSffflftFC, 20 [0039] JJCt, *»«01««Wi6BfcOk>TK>!B 

[OO3l]04 <b) Wslt*TH3J:tfT2i, 04 J:9JIWt3iU. 

( a ) mx-h 9 , £««ofeM ( it 7 * [0041] ^ffifessst^ais^E^i^^t 

w£?omfctm%%mmfs.TX'mivti>. ?mmmx'&ms>itizmM (jar. utr 

[ 0 0 3 2 j . c ^^-wjii^ * - 5 y/«s ssntrostfe & > ssnsssi^jfeajs 

■ *»L&i»*aw*s. rnmo . 1 vw&ws. 30 zmitzm-? v y ?*ei (ht, -? hj 7^se 

I-.OffiUit^L^^5im7*-Sy/»ITt1l.. IStTOSItefrftMIUBlfiglCli. 

[0033] *- S y/*«l*T LfcSf^tffi f*»A»0«-W»IWItW»t6«iT*6IIWilfi ( / 

[0034] SttftlSkU:, Witt, 10-*-10-» [0 04 2 ] £17. I^SSC^Otf^U^iFig 

A^WUEAV^S-^jRLEMlltSavawifct'J) 9 2{±X*(6jE». 9 3liY*[fiiiiia, 9 

If>:fta518jgIeSra!!lSL=5:*%, «itf. tfcm«SK I [004 3] HHC8V\T. ^2SS«9 lfcfflv^a 

[003 5] «r«, iC-Cft«tJj:^j|)atfl:d*ttt. [0044] m*OX*|6)iai9 2(i. Dxl. Dx2. 

/57T-f h (4M6A«J:^|»ISAO|Uf(«r. ) # ■ • • Dxm*»6*»K Y^|8ji3K9 3»±Dy 1 . Dy 

(IMW*-iK>'i3J:VIHS*/?7T'f 2, • • • Dyn<An#OEttJ: 0^4. 

F^Sl^fisSrJ&t ) 9 . *«>BW14 5 0 0 A W7*» [ 0 0 4 5 ] i ^#St^Bi<E«a«7Sta}*7C»5ff 

Sf i L < . i *)m U<«3 0 0 AJaTT'**. ^£®E#«te$fi!» «t 3 fc. ttfi. MV. El&«gii 

[ 0 0 3 6 ] C 3 IXimifiXf-fflOfflt. 137 affiS]g3fl&. ^fl^m*OX*|6lliia9 2 1 n*W 
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MtZ1VC?hVirzm*mtl (m. nllfett 

[0046] ^wxi ia*e»jfte. x^rr6jssi9 2 $• 

J*C»JS3*14. X*«BH9 2iY*rtliai9 3tt* 

[ 0 0 4 7 j $ *> mmmmxwm- 9 4 

1® (Tl*) #m#tf)X;fr|ft)E&9 2 > n*OY^ffij 
KK9 3fc^9 5tJ:oT*Wt««3ft , 0>S. 
C0048] t £*ififi^C?^irai£IK& 5 W 
tt^0^D«|SWftlMI±«>ir<»^C»JfiLTtiJtV\ 

[0049] i^iiL < imm-itf. mixmm 

9 2 ^(iX^(fii(-E?i|t4^ffifK?IS.!l^flil^9 4 

[ 0 0 5 0 ] Y^FfflJKH 9 3 {Cti , YtfrttEfl 
tsaffifwSTOPfeaj^T 9 4*>flo*H$Aflfi* 

[ 0 0 5 1 ] $ t. *URfimC?ftfflS?a4X? 

[0052] IfillttiiHT. *K4 , 7 h 'J 

1 0 0 5 3 ] at . ULh^J: 0 t LTfn? IfcJjltfr? h 
0 9 ximcom^mzm tfcSWWaffltov vc . II 
7. H88J;tra9*flivvcaWJt4. H7UB««jfi 
3SB«S*«j««r*tHT*9, B8ltft%R. H9tt 
NTS C^5W)t U t*fi*tJE tT*»?£*4fc*><flB 3 

[00 54] 1217 tfcwt. 9 1 WPttii}*?*fflK 
-ttfWlfcVPaaf*. 10 81 U<7ittfi9 1 * 

IIgU:y77l/-K 10 86tt;jr5.**«l0 83 
WrtiB tfltjiai 1 0 8 4 1 ^< ?/Pa' ? ? l 0 8 5 ffiftg 
I*3fifc7x-*7M/-K 1082M&»»T*9-. 

c*i&«o»tf t J: otw 1 0 8 mm&hh . 

[00 5 5] 9 4t«^»aj«^T*9. 9 2fc\fctf9 

[00 56] *|flgSl088tt, UtorfcOx-* 
7V-M086, £ft*H082. y 77*1/- M0 
8 1 xmztix^ltf. y jyv- Y 1 0 8 1 tt£t 

A. «?*SfE9 1 i«rc+»ft!IKt»o^i, JH 
«co y 77-v - b 1081 li^mx-h *) . ttTWfift 9 

lfcWBd«*1 0 8 2HteU 7*-X7"l/-M 
0 8 6, £ftftl 0 8 2fcJttrc?«£&9 1 ttttffl 
3Sl088i««LT{,J:K 50 
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[005 7] 08*. 10 92iit3tf*T*S. flUC* 
1 0 9 2tt*y ^n-^«l^iaHa(^)**.6*4 
A 5 . *5-OS3CK«)*^<lflt««OT»iJfc: J: 07? v 

? x h 5 a rhi ? -7 h y ? x& ft mm 

10 91 1 0 9 2*: TUlftSfi 

10 9 2 BIOS 9 < t & C t 

T'Sfe^* g4£&< t* ^ fc t . $£R 1 0 8 4 tfc 

xhh. 7yv?xhyJTcomtlxit, axtA< 

#h o . i wxmtytc^mx'htitim 

[0058] tfyxmsL 1 093 fc*ftf|c£!B|fr 
Sk ITJ2. t/^D-Af*4*»*5-T'*6'*»fc:J: 

[0059] 08 4 (H7 ) OrtffiHt 

tta#;ww?i 08 5 (07) aqwtMi*. * 

1 0 8 6$MtE£5ttS;itJ: 

zmwmmt ixmtz z t , JHWirt-cx*. Lat 
A * yffMS&z* i ys-y'fr ^<rym&v>®mx' 
hi. *9)v>^mmmm&. mmvmm 
ww&wm {my MWy^mutii) 
v\ *mA\mmmxnmzztx'imT$ 

4. 

[0060] 7x-XTU-M086C»iS4,fc. m 
0 3tRl08 4<iMWtttW)*fc*. 084O 

[006 1] fJ^fttJ-ff * 
[0062] *M 1 0 8 8UTBi^)t^(ff ^9 1 1 
f^9-m.rfso^^hh. IftU. ^H?fl08 

mx-hz. yvf-imm&mtfzmx'b'), * 
mMtowgmmti «£tr 1 x 1 o-«t 0 r r 

-1 X 1 O-'To r rnWSX&mft-lMthl. 

[0063] at. #^-7 h y ? xieassi££*rf s 
^ : Fal^ t fl^Tfl^«L^B^ftm^lato^^■r. nts. 

C^^tU-t'^tlo'^tPt'i/'a y«*£ff3fc 
<M)SnilllMHMIttfirH9«)7D ^Btfflv^TRIB 

1101 fiiJa^^T'ftO. 4fc 1 1 0 2 




tt££l!Ift. 1 1 0 3ttMfflilB. 1 1 04»ix7M/ 
1 1 05<i7-f^t'J, 1 1 06lilTO^ 

mm. iio7U3aw»9jMi8, vxtavviit 

1 0 0 6 4 ] WTs 4W®Mffi*K9if *. 

[0065] ifftftKjM, 1101 (i3g?Dox 1 -D 
oxm. S?Doy1-Doyn£J:tXSffiig?Hv$-#U: 

-Doxm H(±. WeS^^yUrttRIt htlX V ^ 

«IBfe^«-T*as*T**Hf ( nfl<o*p ) -fold 

[0066] -A\ Dy 1 -Dy n fclilufEgSfl-f 

ft*. »E*fHvtlil8WE«Vaj;i). Mi 
tfl0kVfll»«EE#Ktt3fi*#. ^ixli^ffifSS 

Sottas*** oajASft.iwt-Ataoewctffl 

[0067] ftfc, TtfflsISS 1102 fcov vCRBfrf 

*>"C(H+, si^Sitssjvo*) . 
^lilrMEBVxflHtfflffii L <(i 0 ( v ) 

1 1 0 3#ai7J*&M»S*T«anfc3^vt»ftt$ 

Sa8W4«itfFET«)J:5Sr^'f 

> i 1 1 «t imtzz b *fiTlgf 

[ 0 0 6 8 ] lulMlffiSVxJiiiJiS^Mfs^ 
«K*»Hi*7-*)»tt (*?ttfttflH«E) 

ttWTi ** Jt ? *-£*E*ffl7J+4 J: 5 SJSSfi? 

1 0 0 6 9 ] ifc. tMBBl 1 0 3U)MKJ: DAflt 

*Rnft9#lllilBl 1 0 6J:9&6*i*HNH39Tsy 
ncfclWt ^T*»lCJt LT Tscan . Tsf iti I iXTmry^ 

[0070] Rinfi^HiiaB no6 nam*!* \1) 

*»mmi l 0 6fcJ:9^S*ifcHlJHMtt. £< 
*\ iCCIiSfflWHaJ:. Tsyncfi^fcUrHiSl, 
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